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ABSTRACT 

,In research reported in this paper, an attempt was 
made to isolate arousal components due to the '^form" of a television 
program from arousal components due to the "content" of the program, 
'^he following hypotheses were formulated: (1) emotional arousal will 
take place in programing segments d^icting violent acts, (2) arousal 
due +o the cognitive task of decoding complex program form will take 
pl^ce in highly active programing segments, and (3) these two 
components of arousal occur independently of one another. The 
subjects in this study were upper-level undergraduates, in a mass, 
media*' course. Hypotheses one and three were confirmed, \while 
hypothesis two was not. the results of the study are presented m 
both narrative and table format. (RB) 
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AROUSAL IWLiEL COMPOIffiNTS IN TELEVISION PROGRAMING: 
FORM ACTIVxfY AND VIOLENT CONTENT 

Research examining the relationship between television viewing and 
aggressive behavior can be summarized as belonging to one of three basic 
kinds of theoretical models: The Catharsis Model, or the reduction of 
aggression through vicarious participation in television violence (cf • 
Feshbach, 1971; Feshbach and Singer, 197l); the Facilitation Model featxiring 
legitimization or learning of aggression from television violence (cf • Ban- 
dura, Ross and Ross, 1963; Berkowitz- Corwin and Hieronimus, 1963; McLeod, 
Atkin and Chaffee, 1971); and the Arousal Model which considers television 
programming as an agent of arousal, generating a predisposition to action, 
with the nature of the action being shaped by situational fattors (cf« Tan- 
nenbaum, 1971; Tillman, 1971; Zillman, et al*, 1974). 

All these paradigms consider only the content of the programming. Recent 
research findings (Krull and Watt, 1973; Watt, 1^73) have indicated that an 
elaboration o)f the Arousal Model to consider the form or stimulus character- 
istics of the programming is necessary to more completely explain the con- 
sistently found link between the viewing of violent television fare and 

aggressive behavior. [ 

\ 

In this retsearcn, it was hypothesized that the cognitive difficulty in- 
volved in decoding a communication which involves rapidly changing visual and 
auditory events might generate arousal m the viewer. If the Arousal Model 
holds, this arousal might be transferred into increased levels of aggressiveness* 

A previously developed content-fnee measure of form complexity, (Watt and 
Krull, 1974) based on Information Tneory, was used as a measu]*e of the form 
arousal potential of programming. Tnis permitted the contrasting the three 
models, and lead to these general conclusions: 
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1* The Catharsis Model was not supported, , ^ 

2, The Facilitation Kodel was supported, and found to be operating 
independently of the Arousal Model. 

3, The Arousal Model, when the agent of arousal was considered to be 
only the form characteristics of tne programming, was supported 
and found to be operating independently of the Facilitation Model. 

There were two basic problems with this research. First , the link between 
the form characteristics of the programming and the arousal of the viewer was 
assumed, based on similar but not identical findings reported in the literature^ 
Second, the effects of arousal due to the form of the program could not be 
separated from the effects of arousal due to the content of the program. In 
Tannenbauni's formulation of the Arousal Model, all arousal effects are assumed 
to be the result of emotional reactions to the overt content of the communication. 

Other studies have also found indications of the arousalNpotential of 
violent communications. Zillman, et al. (l974) found significant differences 
in heart rate and blood pressure between neutral communications and violent com- 
munications. They also found evidence of greater arousal as a result of viewing 
an erotic communication, and observed that the higher arousal condition was 
associated with an increased level of aggressiveness. Interestingly, the heart 
rate observed for erotic communications was significantly higher than that 
observed for neutral communications, while the heart rate for the violent com- 
munication was significantly lower. This parallels the data of Wotring and 
Porter (1974). Wotring and Porter found evidence of positive heart rate gains 
in viewers of violent programming in which the consequences of the violence 
were not shown. When the bloody consequences were shown, heart rate decreases 
were found. Wotring and Porter attribute this effect to inhibition resulting 
from expoGure to tne explicit consequences of violent acts, and conclude that 
'this mechanism mif^ht produce less subsequent aggression than preoentation of 
violence without consequences. 
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There io Bome question as to whether decreased heart rate indicates 
decreased arousal. Lacey, et al. (1963) found decreased heart rates 
associated with increased attention to outside stimulation. Wotring and 
Porter find the Lacey explanat lO^Nmconsistent with their film violence data, 
as it implies that subject paid more, rather than less, attention to the 
aversive stimuli of blood and pain. ^ ^ 

Another interpretat ion^f)f the Lacey data is that heart rate decreases 
•with outside information processing. This interpretation may have value in 
explaining the Wotring and Porter data. 

Tne stimulus material for the violence with consequences experimental 
condition featured a fight scene. This type of dramatic action is usually 
presented in a very rapidly edited, visually complex way. The non-^nsequences 
version had most of the explicit violence edited out, and consequently could 
have been a slower, less complex visual presentation. Thus the differences 
found in response between tne conditions could conceivably be at least partially 
the result of differences in the form complexity of the stimulus material. 

It appears that both the form arousal potential and the emotional arousal 
.potential of communications should be assessed in order to refine the Arousal 
Model. The research reported in this paper represents an attempt to isolate 
arousal components due to the form of the program from arousal components due 
to the content of tm; program. By discriminating between these two sources of 
arousal due to televif.ion programming, an addition to the Arousal Model can be 
made. The basic rosoarcn hypotheses are these: 

HI: Kmotional arousal will take place in programming* segments depicting 
violont acts. 

■i2: Arour.al due to tne cognitive task of decoding complex program form 

will take place in highly active programming segments. 
H3: Tnese two compononto of arousal occur independently. 



METHOD 

A network crime-detect ive show was video taped off-the-air. The commercials 
were edited out, leaving a 50-minute drama. The show featured a popular bald 
detective, several loud and abusive arguments and threats, one pushing incident, 
one on-camera murder, and one near murder saved only by the^ timely arrival of 
the detective. 

The videotape was viewed by a panel of 31 judges, who were students in an 
upper-level undergraduate mass media course. The tape was played m two-minute 
segments, and all the judges were asked to rate the amount of violence in each 
separate two-minute segment on a five-point bipolar scale which ranged from 
"non-violent" to "very violent ." Thus 25 ratings, one for every two-minute 
segment, were obtained from each judge. The means of these ratings were used 
as the overt v/olence scores for the two-minute program segments. 

The progrLTi.jwas.Al so' scored on the measure of form complexity (Watt and 
Krull, 19.74). The measure of overt violent content served as the independent 
variable representing the emotional arousal potential (content dimension) of 

9 

tne program, while the form complexity measure represented the independent 
variable of form arousal potential (form dimension). 

Two mcaouren of physiological arousal, heart rate and galvanic 'skin resis- 
tance (GliR), were tnkon while subjectr, viewed the entire videotape. These -• 
measuret; ucrvea ar. Ine dependent variables in testing the hypotheses. 

Gcveral analyii^s ntrategio.-. were carried out to test the hypotneses. Since 
tncre were two dependent variables representing arousal, it was nece:-.r,ary to use 

multivariate i;tati r,tiCL;. 

Iiypotm>s.r One, which mvoivoa tne relationship of aroui^al to the appearance 

)f MOlent act., wa.. te.toa by multiple linear re^rfe.s.on, with tne overt violence 

ratm/: b<nnr tno critoriori variablo and the heart rate and GGH rcadinr^ bein.: 
the proy.ctor varianlor,. 



Testinc Hypotheeis Two, which concerned the relationship of arousal to 
the form aspects of the pro-am, required the use of canonical correlation, as 
the form complexity measure consisted of six indicators which were related to 
the two arousal measures. 

Hypothesis Three, which stated that the two components of arousal occur 
independently, was tested by multiple partial correlation. The relationship 
between each of the arousal measures and the violence rating was examined while 
holding; constant the six indicators of form complexity. The relationship 
between tne arousal measures and the six indicators was then computed, while 
holding constant the over^ violence rat^g. If either the form complexity- 
arousal I'lnk or the overt violence-arousal link were spurious because of 
covariance between overt violence and form complexity, this procedure will 
cause the partial correlation repreuenting the spurious link to go to zero 
(oee Blalock, VjoA for a discussion of this partialin^ procedure). If neither 
of *fho partial correlations are reduced to non-signifi canoe, it can be con- 
eluded that the re lationLihip between program violence and arousal is inde- 
pendent of tne relationcnip between form complexity and arousal. 

Two tests of each hypot/iesis were carried out. The first examined tne 
relatively lorvt-term rulatioiisnip amon^; tne variables by considerinp" c/ian^es 
m tne Vciriabler. thrournout the entire program. The second test considered 
only tno snort-term cnanfcos m variable levels from one two-minut(j se/rment to 
tne next. Tnui, tne preceding: segment provided a baseline figure for the next 
so^cment, and caanrei, in one variable from the previous sef:ment baseline werr 
cornparea witn chang<)o in another variable, from its previous baseline. 
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EXPERir^aCiNTAL PROCEDURE 
Twenty-two female and 19 male subjects were drawn from a freshman and 
sophomore introduction to communication course. "Each sub'^ject was scheduled 
individually for an experimental session, which lasted approximately one hour. 

When the subject arrived, he or sne was led into a room set up to simulate 
a normal 1 ivin^^-room viewinf^ environment | with easy chairs i a couch, table 
lamps, etc. A \^t{\v, TV monitor was on a table at a normal viewing distance. 
The subject was asked to take a seat in an easy chair, and fill out a pre- 
liminary questionnaire. This questionnaire contained questions on television 
viewm/; habits, and other simple items not analysed here. 

Tne subject was then told that the purpose of the experiment was to 
meaL-^ure nis or her piiysiolo^^acal responses while viewing television. GSH 
e.cctroacs were c^ittacr.ea xo the hand, and a small phot o-p let hysmopraph trans- 
ducer for heArt rate measurement was attached to the thumb of the Game nana. 
The subject was reassured tnat no discomfort would be involved, and that the 
experiu^enter requesiea only tnat tne subject snould move about only when 
necessary. Tne sat^ject war. informed that the exper:menter would be in the next 
room, monitoriiir the equipment, ana would be observing: throu^^h af^ unobtr\i3ive 
one-way obi.ervat i ofi winoow. 

^Lne sound-proof control room contained a Grass Model 7 Poly/,^rapn ana 
videotape urjuipnit'nt. Leaas to the transducers were routed through a small hole 
in the w;ill to tne viewing room. Tne subject was tnus m a fairly natural 
vit;wiri/ situation, wr.n the exception of tne small transducers and several fine, 
:\f'Xin*e wire J Wf. .cr. connected triern to tiie poly^rapn. 

pic^u^• .ippeareu on tne l(>IeviMOn monitor at tne ee^nnninr of the 
ex;A>r i.'M-nt. 'i -..ii^./'Ct sat in tne cnair for ^ Xo minutes ai^ oai.e-lino 
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meaBuremcnts were taken. After the initial novelty of the situation faded, 
and the subject GZii reading became stable, the videotape was started, 

Tne subject's G3R value immediately prior to the beginning^of the video- 
tape was set at the base-line value *and all subsequent measuremen^ were 
deviations from tnis baseline. Tnis procedure was used to control for natural 
differences in skin resistance values. "The plethysmograph amplifier was set 
to proauce "tick-marks" corresponding to the blood-pressure peaks associated 
witri each heartbeat. 

Continuous GoR and hi^art rate measurements were recorded on chart paper 
at 2.^ cm/soc. The experimenter obseryed any motion by the subject, and 

recorded it by puonmg an event recording button on the polygraph. This placed 

a codca mark on tne time track of the chart paper, 

vrnen the program was over, the transducers were removed from the subject's 

fmf'rerL., ana ne or sne was debrl^jTed and asked to fill out another short 
-^quesuiormaire, Amon,: the questions was one as)^ing if the subject had viewed 

tne crime arruna episode previously. Only two of the subjects had seen the 

episode usea. 

jATA ' AiWiLYSIS 

'Inc d;it;i wi>re f:rin trani.rerod from the chart paper to IBM cards. The GSR 
valur,: ^i'vv ;..«u'i{.:tH; .V. i/-.;('00nd intervals and recordi^d. If a movement had been 
n^coraea in tne 1^-r.econa ifiterval, tnis was also coded onto the card by means 
of a •'0~no friovemont," " 1— movement" code. The number of neart beats in each 
two-fn"inute ..^'/rncnl wo^-*; counted and recorded. 

'ii.r. rin;u ij t-^^^^^ ^^^^'-^-'^ of trie followm^f': variables for each suh;,t-ct 

lor <' ar.ii tv;o-riiHiut<" i nlt^'i'val : 

: .vtc. r^Mo'irw'- wai. fi rr,l corrpct^Mi foi' the ^'I'l'mt;; ol' 

i,ui.,ecl luov^u.^-nt, :>inc»j y\\A\ 1 vry sensitive to bOdy movement. Jy n.»:nnu of n 
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test on severiri ^lunteere, it was determined that about two minutes was 
required for a GSR read:in^ to return to baseline after a movement. This re- 
turn time, bocauj;e it dependc on evaporation of perspiration from the skin, 
would vary under different temperature and humidity conditio^iB but remained 
remarkably constant in tne air-condit loned testing rooms. 

Vo correct for body movement by the subjects, a computer program 
examined the difference m GZli reading between the 12-second interval in which 
tne motion occurred and the immediately . succeeding reading. Any drop m GSR 
was assumed to be tne result of body motion, rather than response to the 
television. This difference was added to the GSR readings for the next two 
minutes after tne subject movement by a "straight line depreciation" method. 
One-hunarea per cent of the difference was added to the| next reading, ^Ofo to 
tne one after tx^at, then bO/j, etc. 

Otncr prooiem.. with GGH as an arousal measure requ^ired different correction 
proct-aures. Ihqt^i an^ wide differences in the magnitude o^response to stimuli, 
ana tnese a i f f ere'nce s may be systematic, varying according to sex, race, and 
otner variables, i ut ;inotnor way, the variance of tne GSR responses is expected 
to iHi uni>f;ual Lotween subjects, even if the airection of the responses is 
iaentiC;iI. Vo correct for tn.s unf'(]un 1 variance, standard scores (^-scores) 
were cor:,putt>(j ci:, ii.e JOit ocore for each subject, based on tne GSH mean and 
stanaara a^'Viation for vacu subject. Vnis standard score of the deviations 
'from t:.f original oaselinc ;:^fter correcting for bociy motion 'is„tne 'JSR score 
referruM to nereafter. 

:/uanaarrii z^ui ..p^ft :^ate . liecause tne magnitude of heart rate chnnges may 
aepefia on factors sucn as normal resting heart rate, which in turn aepends on 
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'age, physical condition, sex, etc., a standard score for heart rate was also 
computed, based on the mean and standard deviation of the heart rate for each 
subject. 

Stnndard OSIt Deviation . The Standard G&R^ described above is essentially 
a long-term measure, since it is based on the mean and standard deviation o? 
scoroi^ over the entire program, A parallel measllre, the Standard GSR Deviation, 
was computea to provide a short-term 'measure of changes in GSR. It was computed 
by considering the GSR reading for the previous two-minute program segment as 
the baseline, and subtracting the next GSR, reading from it. This produced 25 
difference scores between each of tne adjacent prograr^ segments. To standardize 

the vcariance of tnece deviation scores between subjecljs, standard scores were 

\ 

computer, U.uea on tne mean and standard deviation of the difference scores. 

;:t.art r:ate U-viatior. . /i snort-term measure of heart rate variation was 
co.Tiputed. This was inmply tne difforence in heart rate between adjacent two- 
T.inute se,-meiits. xJacn se^^ment served as a baseline for tne next segment, as 
m tne Lltandard GZii deviation computation. For example, if a subject had a 
heart rate o:' 140 beats/serment m se,:ment 13, and 143 'beat s/se/^ment 
cer^rr.ent 14, tne ileart Rate deviation score would be +5. ^^e same subject's 

neart rate was I4: beats/se.^mcnt in t.e/-ment i5» tiie score would be Tneso 
Goviations were initiall./ standard! zf;d by the same procedure as Gtaniard GCh 
L'^.'V-iat 10ns, bi.t ir,*' correlation between the raw deviations and the sCamiardi z^d 
aev:atrons wa^J .'/J, '^'o tr.c unstandard 1 zed scores were used. Apparently short- 
trrrr. noart rate variations are less subject to systematic outciae ml'luences 
trian lon.':-t()rm i.eart rates. 

.,orre>- oT ViolPf.ce . This variable was tiie mean of the jucJreiV ratings for 
e >r:. t v.'O-rm r. .itf« ^r.terv.l, a;, ri i scu;,r.e(1 previously. 
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. V.oUn.cc ;;,:-:>i Tmu vari<ible ropro«ento r.hort-tern, chanreo in the 

decree of violoace from on. lwo-.ninute .e,,n.ent lo another. It wa« computed by^ 
.ubtractm,, tne violoaco .cor. oi" each se^^ment Iron, iho violence score of the 

previous nu^niuMit, ^ 

Form Co-,..i>'>^^7 . Vuir. variaule is aclually a set of sax previousir- 
deveiopcd indicatorn. They were conccptuali sea by defnun,, some of the 
elements of tclev.:..o,. pro.,ram proauction which appearea to be related to hu;nan 
lafonnatxc. proce..UMS Tuo.e elenK-r.t. were operat lonali zed m termB of In- 
formation Tneory entropy •.-.corcu. -Those indicators are dofn.ed as follows 
(op<-rational <i..f iniUon:'. art- containod in Appendix Aj: 

-,>t, ';;:t.,- .::.tro-./ i r, ivfined .-u; the decree of randomness of 
t:.e Ur.c of vii-uat uuiV.ition of discrete physical locations 
ir.' .'> pro, -rain. 

/ 

-•t. :,, cvi. .,!,t fO '-y i:. 'i'-fino.i as. the dorr-; of randomm-Gs, 
of !,rir M'i'caianco of^nscr'ae physical Locations in a 
pro.'T.uii . 



o7tn.' liL .'muu.,- t„;n,.Vior On the p^.rl of characters 
:i. a pr'~'.:r.irr,, 

"I:;^- ■ >. y 'iei'uifd r.:, In^- n.-.-reo of r?in«om- 
,„.:,!,''or'u..^"T^^TrTrlr^,.t,<;n"of .luaible OfMinvi'T or. thf part of 
c:..ir;ir.ler:: iii ,-i . prorr.ini . 

'.a r , tr ..(i. A!.l,-o-.v i;. .i..-fui''<i as tit^> (..'/-n'O of r.indom- 
iir~i''T7fl!7~"<-'')ri*..U-,,.iiU. of tne aiscret*; pnyr.ictl lo(.ation:; 
11. a ,..-o;'i-.iir,. 

o.-V. r. i ■■■t.c- ...' '.ij}^ IS flefiM'.i o:. ti,«^ dcv^roc of 

7itTt;r.TTXT: t.;n'^ oT non-v-rn.',Ii-/,anon fy tt.«- cnarac- 



.L'ui»Mi ni; tilt"* do/Toe of rannoinne^^r, 
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RESULTS AND COIJCLUSIONS 

The fir53t hypothesis predicts that increases in violence will lead to 
observed physiological arousal. Table I summarise?; i^esults of the test 
of this hypothe.:s. The def^ree of violence is bi ;ai.oly associated with 

tne indicators of arcusat, Txie lon^^-term and short-term results differ in 
whicn arousal indicator is most strongly associated witn program violence t 
however. Tne lon^^'-torm analysis indicates tnat most of the covarianoe is a 
rcLiUit 6f the reLit lonaxiip between violence and GSR. The short-term analysis 
indicates tnat neart rate aeviation, rather than GSR deviation, is the 
variabip most stron^:ly as^^.ociated wit', differences m violence.- 

Txio second nypothesis predicts that an increase in the form (^omplexity of, 
tiiu pro^-^ram \i\ asi^ociatc^d with -the pnysiological arousal of the viewer. As 
.lauie il snow:,, txic >,i^ro-order correlations between the two indicators of 
arousal ftna tn*j l,ix ini;icatorij T form complexity 7^1 ve " little immediate indi- 
cat:ofi 01 :.u.)f>oro for thii; ri.ypothos 1 s. The actual test of tne hypothesis con- ^ 
Cfrns ii.o ov«'r-iH "rt'i..tt lOHL^.nip bctw(H*n the two sets of variables, however. Tm s 
t<':>i wa." jnaae i>j cariOnical correlation, and summarized in the second part of 

nac'ltt IT, ^i.'.o canonical corrL»latton oetween the two sets of variables 1 l3 a 

(" 

-» 

relatively .^iroiir .<''^t, 1 n.n cat 1 r*^': irapport for the seconn hypothesis. Strikin/^ly, 
i*r-i'):,t .A\ aovariance bt*twoer* ihc two sets of indicators is alon/. t sin/rle 

xi:rT\t*r....on, a:> ir*aicat<M hy a remaining eifrenvalue of only .06' after the removal ^ 
of liiit ..:ri/:l»^ iiimenMon reprcr.ent 1 ri^ maximum covariance. The lar^e chi-square 
; rai icalt'^r, tn*^ a»»firi.te non-randomn<n;s of the covariation between the criterion 
.'Tii pr'fii(:tur var 1 .an » • ' 
' ^ 'iLc criMoniorii co(; f i c 1 e.a t o , wni cn are similar to raw re^r^ission woif^ktr., 
irincal*' ifiat tr»r ;irM'f:tion of tf.t; covariarice is correct. If the form complexity 
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inci3r'.--»rc3 increased in value, the standard GSR would decrease as shown by the 
nec coefficient; and the standard heart rate would increase. This in- 

crease in heart rate and decrease in GGR are indicative of an arousal condition. 

Tne second part of Table II, which summarizes the short-term covariance 
of the variables, follows the same pattern. The form complexity indicators 
appear more Gtron^ly related to heart rate deviations than to GSR deviations 
m the zero-order form.. The overall canonical correlation between the two sets . 
of variableb is less litronf; in tne short-term analysi/s than it is in the long- 
term, although It ir> still hi,^^hly significant. 

r\irtner differences in short-term versus long term analyses are appafent 
\n Table III, when tne relationships between the form complexity indicators and 
eacn of the jjnyaiolorical indicatorq are examined separately. GSR levels are 
more iMronr^'i:/ aLSsociatea with differences in form complexity than are heart rates 
mictr^m entrrc-prorram "xn-analyt^edi The reverse is true wheTi--^pTnent-tD^5e7rmeTrt 
differences :n Uidicaton. are exarrnr.eii. All analyses are significant in the 
preaictca uir^^iclion, however, providin/^'; furtner support for Hypothesis Two. 

h.ypotiif'r.: J T}.ree pr^edictb t}.at tne arousal effeqts of- violence should be 
Lienaratc from tne arouL^al effects of form complexity. 'However, as Table IV 
' 'iOW^' i:; .i a^fuiito n-latiomwii p between prof^ram violence and form corn- 

■ " , / 

')iex.Ly. 'iUi' :iHi:tiplH i< between violence and form complexity found in tne 

UL.^j.^iii tf.as experiment wiJ .^3, which dofes not reach s v^n f : cance , ^ 
bincu tnore cire only two-minutc ijo/^ncnts on which to compare scores, but 
wrtiCn \n(i iGn-t*^:. ^ut-btantial covariarice. Tnterestin^^ly , the zpro-order 
correal!- 1 on:: jU'iicat^' ri^V'^'it i ve relationship between ^form complexity and 
vioionco. Vni.- is m cMwtrast to tne results for dll prime-tiine va.ow.\ (Wait 
ana Kru.l, wran:. ^ro^iuced a hirnly i ,':ni f i cant positive* aL>.'.on i at i on UL'tween 
fon:. c^^jTipM'/: t;V ano v.'^^'i.Of. Tne show usen m thii; experiment walT apparently 
....-w.. ^ ir '-'('^ . s( r'n^Tit-to-j;eKment (nffereficm \i, i'orm compW'Xity 
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and violence scores were similarly related, 'but less strongly, with a multiple 
R of .38. 

There is too much covariance in both long-term and short-term complexity 
and violence scores to allow any obviouc conclusions to be d^wn about the real 
source of variation in the physiological arousal indicators. An additional 
analysis is necessary to test Hypothesis Three.- 

If the real source of variation is the degree of violence in programming, 
and not the- form complexity of the program, then holding constant the violence 
should remove the relationship between form complexity and arousal. This 
partial correlation procedure was carried out, and the results are in Table V. 

For the Jong-term analysis of GSR, controlling for violence reduces all 
correlations between form complexity indicators and Standard GSR to non-sig- 
nificance. Tnis indicates tnat the true source of variation in lon^c-term GSR 
IS the aegruo of violence in tue program. Long-term Standard Heart Rate 
presents a mixed picture. Controlling for violent content reduces three of the 
indicatorb of form complexity to non-si gni f 1 cance, but three otherr. remain 
signi f 1 Ccint . 

Snort-term cllingei; in GSR -uv n(fl as clearly tl^e result of chan,^roy in 
vioienco, as tiip ^^econd pari of Tat.lr^ V si.ow^. Four of the forni complexity 
maicators are rtniuct^a to non-r.igni ficance by controlling for chang^^s m 
violenco, but two rrmain ingnificant. Short-term heart rate deviations, how- 
ever, are clearly not affected by changes in the degree of violence, since the 
::ero-orvJer correlations botweor. form complexity cnanges and h(-art rate change;, 
are ci.i.ent 1 a 1 ly not rnodifva by controlling for changes in violence. 

^able VI r.now., tf^r re^.u. li. of coiitroUing for tne form compl^exity indi- 
cator:, on tn.i roiat loniuii,. hftween pnysi ologi ca 1 indicators and violence. If 
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the true cource of variation in arousal is form complexity, this partialling 
should reduce tne arousal-violence link to non-significance. 

For the long-term GSR, controlling for form complexity does not reduce the 
relationship between GSR and violence to non-signif icance. This further rein- 



The short-term GSR deviations give opposite results, with the a^ssociation 
between GoH changes and violence changes being reduced almost to zero by con- 
trolling for form complexity changes. This indicates that short-term GSR 
differences are more likely canse^i by form complexity changes than by changes 
in the degree of violence. 

ii 

The lon/r-term Standard Heart Rate association with the degree of violence 
is^iOt reduced to non-signi f icance by controlling for form complexity. Since 
ine form comi^lexity-aroubal link al^^o was not reduced to non-signi f icance by 
controlling for 'violence (Table V}, the result' is support for Hypothesis Tnree, 



I.e. that form complexity and violence are independent cause:; of arousal, at 
least in the cac,e of long-torm neart rate changes. 



betwec^n a]! tne form complexity maicators and heart rate deviation hignly 
si^-ni i f icarit , (Va))W» V), aiUi control '»iig for form complexity still loaves n 
Highly ^^ni f'l cant a^.i^oc i at ; Oii btjtwcen changes in violence and n^Narx rate 



'l'n»^ r*'..ult:, oT Iri^* j-arlial correlational tests of Hypothec. ii; Three can 
be . 7J r 1 * • r*a L I y ; : » *'nfri i r i /.* ' < ^ : 

L» Lor.. :- 1- "rr. f:r,,.r, '♦.'l, in .a''> produced by chang(Mi m f»rorrrjr;. violence, not 

I;/ cr..inr*'i' in I'Oi".. coru;Me/ity. ."r) rupport for the independence of rirousnl causes 
i f'>ur.'i. 



forces the conclusion that long-term GSR scores are related to the pragram 



violence, not to the form complexity. 




deviation (Vahl** VI ;• 
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2. Ghort-term chan^f^es in GSR are produced by changes^ in program form 
complexity, and not by changes in program violence. No support for Hypothesis 
Three is found. 

3. Long-term changes in heart rate are produced independently by both 
changes in program form complexity and changes in program violence. The re- 
sults are somewhat weak but can be interpreted as mild support for Hypothesis 
Three. 

4. 3iiOrt-term changes in heart rate are clearly producea independently 
by both changes m form complexity and changes in violence, jiypothesis Three 
IS definitely supported. 

TO 

The rcbultr. of Uui: cx p'3r:i merit in general support the idea that content- 
froe form aspt.'CtL; of telovir.ion can produce arour.al m the viewer, and can ao 
so indep* -aiently of tm- nrouLxil pr-oauced ,,by violent content. This conclusion 
IS r>ubject to sono ooservea 1 1 m:i l<tt i ori.^ , however. 

I Tnc concluinon holar. most strongly if one considers changes in heart rate 

i 

'over short perioas oV tune, i: ) net- it is a common rest^arch proceauro to presen 
•only several minut^'S c)!' film or tt^levision to a group of oxpcri mentals subject s 
ana to mpa:,iire cfuin.'-es \n tnjuri vntv as a single indicator of arousal, wo rmgh 
f.ave end.'f] t n is 'priper with t[t»> i.tron^';, unoriuivocal conclusion stated above, if 
we hail n.td tut* luck to iimit tne i^xperimcntal i)roceaure to the correct time 
frame arm tuv rorrect inuicator oi arousal. 

"If wi' fiaa meas.urea Ohlj uoU, rinothcr standard indicator of arousal, over 
snort pfTiOa of tirno, we wouIm r.ave oorjciudea that the ae^^':ree of violence was 
not airectly proaucif.r arous;il iii tne viewer, but was ratiier covarying with tt 

V 
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real cauce of viewer arousal, the content-free form complexity of the program. 

a) 

Tnis would have been a fairly startling, McLuhan-like statement, and we 
almost wish we could make it« 

On the other hand, if we had used GGH over a longer period of time as the 
indicator of viewer arouLUil, we would have had clear evidence that the degree 
of violence is the true source of arousal in the viewer, and that the seeming 
link between form comp^xity and arousal is spurious. ^ 

How can we explain these seemingly inconsistent results? i^'irst,/by dis- 
tin^yuishing between lo\ig-term and short-term arousal, and hypothesizing 
different, causal mecnani\ms f or each. If violence produces long-term arousal 
'and form complexity produces snort-term arousal, some of the results become more 
pi au sable • 

rbr example, in the lonr:-tt^rm GCR analysis arousal due to form complexity 
would appear as transient changcis over short time periods, and thus woula be 
likely to look like error. In ti^e short-term GGR analysis, th#arousal produced 
by violence would look more like a baseline shift of GSR, and woula be ignored. 
The variance would thun appear to oe produced mainly by tae citang^'S in form 
complexity. 

Tnis snort- .ma lon<':-term distinction can provide a post hoc explanation 
of thu lioart ratr rf'tvjltr., too. AUhough both tne short- ana long-term analyiuu. 
]eaa to tnc (:o]icIui,iun that jncre^t^es in program violence and in form complexity 
were i naepenaent aL.l.oclat^'a witn increai3es in heart rate,. tne association v/as 
:r.uc\ slror^rer for Trw;:! complexity \n tne sriort-term case. This would ce the 
CH:,f) i\\ form com^'LOXity produced short-term heart rate changes, and violence 
proauo'Mi l^nr-tcrfn cnanres. 



\ 

\ 
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The differenceB between the results obtained when GSR was used as the 
indicator of arousal and when heart rate was used bears some discussion^ The 
first noteworthy fact is that the Standard GSR and the Standard Heart Rate 
correlated at only -.I5. This represents a very low covariance for two in- 
dicators presumed to be tappinp; the same concei^t, viewer arousal. Some of this 

\ 
\ 

lack of covariance is due to measurement error, some sources of whic^i are dis- 
cussed below. But our suspicion is that heart rate and GSR may be indicators 
of different kinds of arousal. Although this is completely speculative, it may 
be tiiat heart rate changes are more closely linked to cognitive information 
procecisinr as surre^^ted by the work of Lacey, while GSR is linked more strongly 
to affective, higher level reactions. This would be consistent with our results 
which indicate that heart rate changes over a short period of time covary most 
strongly with form complexity, wfiiie GSR levels over a longer period of time 
are tied most strongly to violence levels, which presumably represent agents of 

emotional arou£ial . 

If this timt-fivLmr d i t-.t 1 net 1 on between arousal produced by violence and 
arousal produced hy Voriu corapl*-/ 1 1./ proves to bo true, then it has some 
implicjitionn wuon appiiea to proaictions of viewer aggressiveness.. The ArouLjal 
I'.onol prodict:. ti.ar viewers are rnore likely to be aggressive when m an arour.eu 
litate. iiowrvrr, if the. arousal is short-term, such as that produced by forln 
co.'riplexi ty, t;.Hn it.. ijlTrct on vi^-w^-r .'iggrost.1 veness v.hould be\ slight, unless 
Vioworo leap I'rorr, in front of tne set to carry out aggressiVx.' acxs. 

Long-term arousal, on the other hand, would be likely to produce incn:rised 
of nrrresi-.i veness. A rt^r.idual of long-term arousal ^ caused by viewinr 
v;o.ence could no pr^'scnt in tne viewer at a later time, wnen an aggressive act 
c'jtU'd for. 
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Should th'id Bpeculation be verified, its impliqations to television 
producers is clear. Ghort-term arousal produced by visual and auditory 
editing and plot techniques may be beneficial in gaining viewer attention, 
and aiding learning (cf. Wartella and Ettema, 1974). This type of arousal 
would ^not have lasting consequences. But arousal produced by violent acts 
could have adverse social effects. Gesame Street might arouse briefly with 
Its quick transitions and varied format, but the arousal should disappear 

y 

quickly. i\annix might arouse to the same degree, but the arousal might persist. 
Obviously, tnis is an empirical question which .must be investigated. 

Research findings wnich seemed to link levels of aggressiveness to form 
complexity (Krull and Watt, 1973) would at first appear to provide evidence 

against this speculation, iiowover, as the introduction to this paper indicated, 

> 

the form complexity and violence arousal components of programming nave not been 
previously i;eparated, and tney do covary. Thus the measures of J\)rm^^rnplexity 
in the previous research, wnicn were taken as representing arousal j^otential, 
may have been actually reprosentin^ long-term emotional arousal potential, vi-a 
covariance witn form corr^ple xi t;/ , ratlier than form arousal potential. The rf^i-olu- 
tion of this quei;tion awaits furtr/er research. 

One last as^^^ct of tnis eAperimrnl warrants discu.N^sion: the relativ^ily 
low corrf l<tt ions ana estimator, of covariance found among all variables. Typical 
ran^^es of v.iriancr vxpl.*nno(] \u ori<; Variable by another Vr'jriaOlc vivvo i-'j,"* 
ilere are some pos;>:t>;c sourct L. oi' thr unexplainea errox Variance. 

1. Pir/'/r. olo.-^i c/. I ^c aMirorrtenu Vnl id ity . It was very clear during the 
cour:,u of tno ex:)orimc\.t tliat sub^iects' pr ysi ologi cal responses were var./mg 
w,/:.t''niat 1 cal w:tii everil.- otf.er than j)rogram form chan/:es ann pro,^ram v:o^»riCO. 
Gtr.er v.inanle: vjtr.Ch mK'Kl hav^- j.ronucod phy r.i ologi ca 1 chanr^^'^* ar^: 
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a. rcGponce to, sexual attractiveness of actors. 

b. ''internal" information jp^-ocessing, i.e. daydreaming. 

c. novelty and suspense of the plot (cf. Berlyne, 1963; 197l)» 

d. subject movement. 

e. humor in the plot. 

f. the novelty of the experimental situation. ^ 

g. subject fatigue over the course of the experiment. 

Only one of these, subject movement, was accounted for by the experimental 
data processing procedure. Tnis correction for movement might have introduced 
some error of its own, however. 

2. Phyb3 01op:ical Measurement Reliability . Some error could be due to 
measurement and data analysis problems, like: 

a. GCR contact resistance cnanges over the long period of measurement. 
There was \^ definite problem with the contact paste drying, pro- 
ducing a alowly increasing resistance. 

b. erroneous corrections for movements which did not actually affect 
phyr>i ologi cal readings. 

c. experimenter error in observing movement. 

d. the u:;e of stanaard scores, which may mask large differences in 
£:ome subjects, while exaggerating differences in other subjects. 

e. "ceilang" and "floor" effects in measurements. Some subjects had 
such low skin resistance that almost no variation in GSR was 
observed . 



3, Progrr.m Attribute :^eliala 1 it.y and Validity . Measurement of the (^c^ree 
of violence anu the form complexity of programming was also subject to errors 
like the 

a. The attribute* "violoncf" may have been interpreted differently by 
different juage^, icadinr to errors in assessing violence levels 
in the program segments. 

0. Tne form complexity indicators tap only some of the form aspects 
of lelf-ivision programming. Other unmeasured aspects relate^ to 
numan information processing would appear as error. 

4. Kx pe ri me n t a i De si gn . Because of the naturalistic nature of the 
experiment, certain poi.sibly relevant factors could not be controlled. Tnese 
inciuiio: 

a. orcjf'r of presentation of the various levels of violence and form 
complexity. 
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combinations of levels of form complexity and violence. There 
may be hidden inter^action effects which appear as error variance, 
c. repeated time-series measurements on the same subjects may in- 
troduce autocorrelation errors in variable levels. 

Control of as many as posiuble of these sources of error iji future research 

should give better measurement and more convincing results. The results of 

r 

this experiment seem to warrant this effort in the future. 
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[•ABLE I 



Criterion 
Variable 

VIOLENCE 



HELATIO:;CHIPC BET^TCEi; PHYSIOLOGICAL MEASURES AlO) VIOLENCE 



Predictor Variables 



Simpxe 
Correlation 



STANDARD GSR 

STANDARD HEART RATE 

Multiple R = .19 

?-Value of Regression = 19 •S 
witn 2 and i022"d,f*; p ^ .001 



-•19 
.07 



Beta 
Weight 

-.18 

.05 



VIOLENCE 
Dli'WRENCE 



STANDARD GSR DEVIATION 
Hr:ART RAVr: DEVIATION 
Multiple R = •I]) 



-•02 
.15 



r-Value of Re^^rer-cion = 5.38 
witn 2 and 1G«^2 d.f.; #005 



-.01 

.15 
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TABLE II 

RELATIONSHIPS BETWEEN PHYSIOLOGICAL IffiASURES AND PORK COMPLEXITY 



Simple Correlations 

STANDARD GSR 
»* 

* 

.07 

.06 
.02 
.00 
-.08 



SET TII'iE ENTROPY 
SET INCIDENCE ENTROPY 
VERBAL TIKE ENTROPY 
VERBAL INCIDENCE E.VTROPY 
SET CONSTRAIwT ENTROPY 
NON-VERBAL DEPEN^DENCE ENTROPY 
■. N = 1025 
* p < .05 
p- .01 

Canonical Correlation 
Criterion Variable;^: ZYJ? TII..PJ L\;TH0PY 

CCT t;.cIx;e::ce iCwthopy 

VEiii^AL TIM?: EiVrWOPY 
V:':i{i3AL luCIDEKCE r^OTHOPY 
CLT CO^oTRAL\T i^l.TROVX 

:^o::-VKHi3AL j^pp^ndkhGE entropy 

Predictor Variabloi.: oTAiiJAHJ GCH 

^ Z'l'kl'ijk'ii'u HEART HATE 

Ca : i 0 1 4 1 ca L Co r ro \ a 1 1 o ti : • c'^^ 



STANDARD HEART RATE 
.07 

♦ 

.06 
-.02 
-.02 

.10 

.02 



Canonical Coefficients 
-14.86 



12.33 
-23.43 

23.97 
?.05 

7.33 
-15.06 
15.12 
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TABLE II 
(Continued) 



Simple Correlations 



STANDARD GSR DEVIATION HEART RATE DEVIATION 



C2 C* 



SET TIME EOTROPY DIFFERENCE 
SET INCIDENCE ENTROPY DIFffiREI^'CE 
VERBAL TIME ENTROPY DIFKRENCE 
VERBAL INCIDENCE EOTROPY DIFFERENCE 
SET CO:;STRAINT ENTROPY DIFFERENCE 
NON-VERBAL DEPENDENCE ENTROPY DIFFERENCE] 
N = 1025 



-.07 

« 

-.10 
.00 
.02 
-.02 
-.05 



.14 
.13 



.09 



.11 



.11 



*» 



.18 



p .01 



Canoni ca 1 Corre 1 at 1 on 



Criterion Variriblei 



SET TII^E ENTROPY jIFffiRENCE 

ii:ci:>Ei\ge kntropy diffehEi^ce 

VEi{hAL llr.E E:/rHOFY DIFrTiJREKCE 
MKiihhh Ii.CIDE:;Ci'; r:iiTROPY DIFFEHEI^CE 
ly^? CO:\.LTHATI/r ENTi{OPY DIFFERENCE 

;;o:;-ver;'^.al L'EPe;;jence eotropy dif'fehence 

Predictor Varia.oloG: STAi.'jAHD GHK DEVIATION 

: LEA ifT' RATE DEV I AT ION 
h 1 , ;onv?i I .s riernovoa : 1 
Ei/'env;tluo Hom-'i 1 ninr : .0 'j 
Ganoni c;ii Corr^' lal 1 on : .17 
Crii-oquarc : ///.7 witn 1/ ^ut'.; p < .001 



Canonical Coefficients 
* , -11.^^4 

-SO.fl?" 

13. 
-1 .16 

-22. A') 
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TABLE III 



IsULTlPLE kaHEGGIO:;S BSTWEEW PHYSIOLOGICAL MEASURES 
AUD FORi'l COMPLEXITY 



Criterion 
Variable 



Predictor Variables 



Simple 
Correlation 



Beta 
Weight' 



STAriDARj GSR 



ilEAHT HATE ' 



SET TIME E:.TR0PY 

SE^^ incide:;ce eotkopy 

VERBAL TlnE^'TROPY 

VEiiBAL INCIDEIiCE E.^TROPY 

SET COliZTiUiJlTI' EKTROiT 

NON-VERBAL DEPENDENCE ENTROPY 

Multiple R = .21 

?-Value of Re/^rensiOn = 7.7 
With 6 and 1016 d.f.; p 5:; .001 

OET i.iQJlh'lliCZ ENTROPY 
VE..:hAL VII-.E ENTROPY 
VEi{hAL rNCIDE:,G?^ ENTROPY 

zk: co..::vrai;t entropy 

N'ON-VERI'-AL jep*-:n'^ence E:7I'R0PY 

wuitiplo R = .l^ 

P-V.'ilue of Re;:ror,cnon = 2.57 
witn 6 ana lOlo d.f.; p 5;^ .025 



.09 
.07 
.06 
.02 

.CO 
.08 



.07 

.06 
-.02 
-.02 
.10 
.02 



.32 
-.27 

.57 
-.59 

.07 
-.13 



.12 
-.09 

.18 
-.21 

.11 
-.03 



\ 
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TABLE III 
(Continued) 



Criterion 
Variable 



Predicttjr Variables 



Simple 
Correlation 



Beta 
Weight 



STANDARD GSR 
DEVIATION 



> 



niEART RATE 
D^ijVInTIO^ 



\ 



SET TI^:E ECTROPY DIFPEItENCE , 

SET INCIDENCE ENTROPY Dim^RENCE 

VERBAL TIME ENTROPY DIFFERENCE 

VERBAL INCIDENCE ENTROPY DIFFERENCE 

SET CONSTRAINT ENI^ROP;^ DIFFERENCE 

NON-VERBAL DEPENDENCE ENTROPY DIFFERENCE 

Multiple R^= .13 

F-Value of Reftcress^iion = 3*1^ 
with 6 and 1018 d.f.; p ^ .005 

oKT TII..E' ENTROPY DIFffiRENCE 

i 

Ztil']! INCIDENCE ENTROPY DIFTORENCE 
VERBAL TIl'lE LN'TROPY DIFFERENCE 
VERBAL INCIDENCE ENTROPY DIFFERENCE 
oET. CO^GTRATNT ENTROPY DIFFEREN'CE 
NON-VER;iAL DEPENDENCE ENTROPY DIFFERENCE 

s 

Multiple t{ = .2ii 

r'-Valuc of iie^rrnusion = 13»93 • 
with 6 and lOlP u.f.; p .001 



..07 
..10 
.00 
,02 
-.02 

-.05 



.14 
.13 
.09 
.11 
.11 
.18 



.10 
-.11 
-.19 

.22 

-i02 
-.06 



-.16 
.26 

-.42 
.54 
""-.04 
.24 
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TABLE IV 

REIJiTI0N5HIP-S BET;VEEi\ PROGRAM VIOLENCE AND FORM COMPLEXITY 



Criterion 
Variable 



Predictor Variables 



Simple Beta 
Corre lat ion We i^ht 



VIOLEi\'CS GOT TIME E.\TPOPY 

GET INCIDEI.CE ENTROPY 
^ VERBAL TIME ENTi^OPY 

VERBAL INCIDENCE ENTROPY 
GET CON'oTRAINT ENTROPY 
NON-VERBAL jEPE:^I;E:JCE ENTROPY ^ 
Multiple ii = .53 
r-V;riue of He^^resiJT on = 1.17.7 



■•35 
-.29 
-.23 

-.19 
-.04 
.13 



-•86 
.63 
-1,29 
1.24 
-It 
• 24 



VIOLENCE 
Dlr^reRENCE 



GET TIME E^TiiOPY jI/7Ei{ENCE • 
LET i;iCIDE:;CE E:.TH0PY Dlr'EERENCr; 
VE]{/w\L TIME ENTKOPY LIEEERENCE 
VEi^BAL I::c:j?:NCK entropy IjIEr^RENCE 
GET CON:vrRA.,,T ENTROPY jJrV^^RENCE 

'6 

:.u:i-v.'wvi^AL :>Ei'E:;:)E:;cE entropy difference 

i''-V.'iluo nf i^Trrc.i:,Ton = ./(> 
with <i riMi 13 o.r.; n.i.;. 



-.07 
■.O'J 

-.OS 

- . 04 
-.14 
.11 



-.16 
.20 

-1.41 

1.^.4 

-.46 
c. 
.27 
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TABLE V 

PARTIAL CORKEUTIOI.'S BET'rfEEN PliYSIOLOCfCAL KEASURES AND PORIu COMPLEXITY 



Partial Corr. 


% 

And 


Controlling 


Is ' 


P< 


Between 




For 






OiAiHXJiiixU \jOi\ 




VIOLENCE 


• 


n« 6 • 




zhi' i;;cide;;ce entropy 




^.03 


n.s* 




VERBAL TIME ECTROPY 




.01 


n.s; 




VERBAL i;;CIDEiN'CE EOTROPY 




-.01 


n.s. 




SET COr.'STRAINT ENTROPY 




-.01 


n,8. 




iN'Oi\"-VEHB/iL DEPENDENCE 




-.07 


n.8« 




ENTROPY 










Oiii. i liHCi kJii i uUr I 




10 


.002 




3KT IIJCIDENCE ECTROPY 




.08 


.01 




VERBAL TliVE EOTROPY 




.00 


n. s. 




VERBAL i:\CIDEi;CE EOTHOPY 




-.01 


n.s. 




SET C0N3THAIOT EI^TROPY 




.10 . 


.001 




NON-VERBAL l;El?EiNDENCE 




.01 


n.s. 




EIJTHOPY 




• 




STD GZR 


GET BIIsE r.lTVROiY 


VIOLENCE ^ 


-.03 


.01 


DLTIATIOu 


DIFrai<Ei;CE 


DIPraRENCE 








SET i:;cTD?Ji:cE E:7rR0PY 










DIPPKREXE 




-.10 


.001 




VERBAL TII-iE Ei.TROPY 
















n • s • 




VERBAL i::CIjEiJCE ENTROPY 








0 


Pi'^rlREi^CE 




.02 




* 


GET co:*GVi<Ai:;T e:,ti{Opy » ' 










jI//iJiiEiiCE 




-.02 




\ 


;;Oii-"VER PA L jEPK;rDE^CE 










ECTROPY :v:PPi^REi\CK 






n.s. 




get vii.E Er/iROirf 


VIOLENCE 






jCTiATio;; 


• jTi'*i*'Ei^Ei»CEl 


Dlr'FERENCE 


• i^ 


.001 




GET i:;ci:^i':.;cE E.vrRorT 










DTPPEi{E:.CE 




.14 


.001 




V?]PBAL Tli'.E E:/rwOPY 


• 








IvIr'/EREi.CE 






. i 


















.12 


.001 




GET Cu.,GTRAi:/r ENTROPY 










Ij 1 i'Vi'ji^i.'**>iCiJ 




.13 


.001 




liOi ^— V E 1 { ; A L u ri T E i . J E h C E 










E:/rROPY jlrVEREI.GE 




.17 


,001 



{ 
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TABLE VI 



PARTIAL CORRELATIONS BETV/EEN PHYSIOLOGICAL MEASURES AND VIOLENCE 



Partial Corr. 
Between 



And 



Controlling 

For 



Is 



P< 



STANDARD GSR 



VIOLENCE 



SET TIME ENTROPY 
SET INCIDENCE ENTROPY 
VERBAL TIME ENTROPY 
VERBAL INCIDENCE' 
SET CONSTRAINT ENTROPY 
A 

ENTROPY 



-.10 



,002 



STD HEART RATE 



VIOLENCE 



SET TIMS ENTROi'Y 
SET INCIDENCE ENTROPY 
VERBAL TIME ENTROPY 
VERBAL INCIDENCE E;iTROPY 
SET CONSTRAINT tiNTROPY 
N0N-VER3i\L DEPENDENCE 
ENTROPY 



.13 



.001 



STD GSR DEVIATION 



VIOLENCE 
DIFFERENCE 



SET 

DIFFERENCE 
SET INCIDENCE ENTROPY 

DIFFERENCE 
VERBAL TIME ENTROI'Y 

DIFffiRENCE 
VERBAL INCIDENCE ENTROPY 

DIFh-ERENCE 
S?T CONSTHAIOT ENTROPY 

DIFFERENCE 
NON-VERBAL DEPENDENCE 

ENTROPY DIFraRENCE 



V 



-.03 



n.: 



ul r^r'r;;fr;:;Cr; I) T Krai iKNCE 

l?:t ]:;ct:)K:jce EiNiTROPY 

DIrVSHEwCE 
Vl'JRBAL TI^:E SriTROPY 

GET CONSTRATCT E:,'TR0PY 
DIKi^R?:riCE 

i\'0N-VER3AL DEPENUEKCE 

EuTROPY Dli^FEREiv'CE 



.13 
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APPENDIX A 

DKFINITIOIid OF FORM COMPLUIIY liSDICATORS 



Set Time Entropy is defined as the degree of randomneee of the time of 
visual duration of discrete physical locations in a program. Its operational 
definition is: * 



HST 



k ^set tset 

7 log2 --r — Where tg^t « total time the 

^show ^ tflhow A ith set appears. 



^show " ^^^^^ ^^^^ 
the show 

fl 

k " no, of sets 

Set Incidence Entropy is defined as the degree of randomness of the 
appearance of discrete physical locations in a program. Its operational 
definition is: 



HSI 



4=1 "^^^ShOW "SetghoW 



Where n 



^et^ 



number of times 
the ith set 
appears 



'^eet u ° number of times 
® all sets appear 

in the show 



k » number of sets 
Verbal Tim«^ Kntropy is defined as the degree of randomness of the time 
of audible behavior on the part of characters in a program. Its operational 
definition is: 

^char . 



k t t 
^ char J 

HVT - - Z 



log; 



i. Where t = total time the 

'^varbal ith character 

produces sound 

tvcrhal = tota\ verbal time 

k ■ number of ^ 
characters 



:i3 



Verbal Inctclencc Entropy, is defined as the degree of randomness o£ the 
performance of audible behavior on the part of characters in a program. Its 
operational definition is; 



UVT » . r "^^^^i ina "^^^^i Where nchar. " number of 

HVI " - log^ n^,_.- times the ith 

character 

verbalizes 



• ^ i log^ — -J i. 

1«1 "charghow ^harghow 



charghow 



total ver- 
balizations 
in show 

no. of 
characters 



Set Constraint Entropy is defined as the degree of randomness of the 
constraints of the discrete physical locations in a program. The operational 
definition of a constraint is the appearance ^of an interior wall. The 
operational definition of the indicator Is: 



HSC 



'inside iog2 insid e 



"Bhov; 



'Show 



Wl^"^ inside 



total time spent 
with indoor 
locations 



^show ° ^6 above 



. Non-Vcrbal Dopcn dcncG Entropy is defined as the degree of randomness of 
the time of non-verbalization by the characters in a program. Its operational 
definition is: 



^flhow - ^verbal log2 ^sh ov - ^verbal 



'show 



4^ 



'show 



Where tye^bal ^ total 
verbal 
time 
for all 
characters 



t , = as above 
show 
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